Leflunomide metabolite analogue alpha-cyano-beta-hydroxy-beta-methyl-N-[3-(trifluoromethyl)phenyl]propenamide inhibits IgE/FcepsilonRI receptor-mediated mast cell leukotriene release and allergic asthma in mice.
Mast cell-derived leukotrienes (LTs) play a critical role in the pathophysiology of allergy and asthma. We synthesized 13 analogues of leflunomide (LFM) and examined their in vitro effects on IgE/FcepsilonRI receptor-mediated mast cell LT release. We observed that the novel LFM analogue, alpha-cyano-beta-hydroxy-beta-methyl-N-[3-(trifluoromethyl) phenyl]propenamide (LFM-A8), is a more potent inhibitor than LFM of IgE/FcepsilonRI receptor-mediated LTC4 release from RBL-2H3 rat mast cells. Notably, LFM-A8 showed promising biologic activity in a mouse model of allergic asthma. Treatment of ovalbumin (OVA)-sensitized mice with LFM-A8 prevented the development of airway hyperresponsiveness to methacholine in a dose-dependent fashion. Furthermore, LFM-A8 inhibited the eosinophil recruitment to the airway lumen after the OVA challenge in a dose-dependent fashion. Therefore further development of compound LFM-A8 may provide the basis for new and effective treatment programs for severe allergic disorders, including allergic asthma.